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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image processing device which performs amendment about a predetermined 
attribute to color image data inputted, comprising: 

A parameter output means to output the 1st and 2nd corrected parameters for amending 
respectively about the 1st attribute and 2nd attribute that have correlation mutually. 

A detection means to analyze said color image data inputted and to detect a relative degree of 
the 2nd attribute value to the 1 st attribute value. 

A parameter computation means which computes the 3rd corrected parameter that should be 
applied to amendment of said color image data inputted based on the 1st and 2nd corrected 
parameters outputted by detection result by said detection means, and said parameter output 
means. 

A compensation means which amends said color image data inputted based on the 3rd corrected 
parameter computed by said parameter computation means. 

[Claim 2]An image processing device which performs amendment of brightness and chroma 
saturation to color image data inputted, comprising: 

The 1st parameter output means that outputs the 1st corrected parameter corresponding to 
amendment of chroma saturation. 

The 2nd parameter output means that outputs the 2nd corrected parameter corresponding to 
amendment of brightness. 

A detection means to analyze the color attribute of said color image data inputted, and to detect 
a relative degree of chroma saturation to brightness. 

A parameter computation means which computes the 3rd corrected parameter that should be 
applied to amendment of said color image data inputted based on the 1 st and 2nd corrected 
parameters outputted by the detection result [ by said detection means ], said 1st, and 2nd 
parameter output means. 

A compensation means which amends said color image data inputted based on the 3rd corrected 
parameter computed by said parameter computation means. 

[Claim 3]The image processing device according to claim 1 or 2, wherein said parameter 
computation means computes the 3rd corrected parameter obtained by weighting addition of the 
1st corrected parameter and the 2nd corrected parameter. 

[Claim 4]The image processing device according to claim 1 or 2, wherein said parameter 
computation means computes the 3rd corrected parameter obtained by weighting multiplication 
of the 1st corrected parameter and the 2nd corrected parameter. 

[Claim 5]Said parameter output means outputs the 1st and 2nd corrected parameters for every 
pixel, and said detection means, Detect a relative degree of the 2nd attribute value to the 1 st 
attribute value for every pixel, and said parameter computation means, Compute the 3rd 
corrected parameter that should be applied to amendment of said color image data inputted for 
every pixel based on the 1st and 2nd corrected parameters for every pixel outputted by a 
detection result and said parameter output means for every [ by said detection means ] pixel, 
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and said compensation means, The image processing device according to any one of claims t to 
4 amending said color image data inputted for every pixel based on the 3rd corrected parameter 
for every pixel computed by said parameter computation means. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the InventionjThis invention relates to the image processing device which amends 
according to the characteristic of a picture. 

[ 0002 ] 

[Description of the Prior Art]The art which amends conventionally as art which amends the 
brightness and chroma saturation of a digital image using the gray-scale-conversion table called 
LUT (Look Up Table) is known. In this kind of art, two or more LUTs are usually beforehand 
memorized to the storage in a system according to the kind of that picture, choose as an 
inputted image LUT which was suitable for that picture when amendment was required, and it 
performs, or the characteristic quantity and the character of an inputted image are analyzed, and 
LUT is created and performed automatically. Thereby, amendment of various kinds, such as 
contrast, exposure and chroma saturation, and a color-balance, is realizable. 

[0003]By the way, when amending using two or more LUTs, two kinds, the case where LUT is 
made to act in series, and when making LUT act in parallel, can be considered. Drawing 7 is a 
block diagram showing the composition in the case of making LUT act in series. In this example, 
exposure amendment and contrast correction of an input RGB image are performed using two 
kinds of amendment LUTs. 

[0004]When arranging LUT in series, LUT can be unified to one LUT. For example, when there is 
an LUT of n kind, supposing it expresses amendment LUT1 - LUTn as fl(x) - fn(x), integrated 
amendment LUTft(x) which unified these n LUTs can be expressed with the expression 1. 
[Equation 1] 
ft(x)-fh( -f2(fl(x))) 

In the inside x of a formula, an input gradation value is shown, and n shows the number of LUTs. 
[0005]In drawing 7 , since two LUTs are used, if fl(x) and LUT for contrast correction are made 
into f2(X), LUTft(x) for integrated amendment will become like the expression 2 about LUT for 
exposure amendment. 

[Equation 2] ft ( x ) - f2 ( fl ( x )) 

Thus, unifying LUT can constitute a formula only from LUT and construction of a simple system 
is attained. 

[0006] Drawing 8 is a block diagram showing the composition in the case of making LUT act in 
parallel. In this example, brightness amendment and saturation correction of an input RGB image 
are performed using two kinds of amendment LUTs. Being able to amend independently two or 
more correction factors, such as brightness, chroma saturation, and hue, respectively, for 
example, each correction factors make LUT suitable for each act in this method. Therefore, a 
color space conversion is first carried out for the inputted RGB image to hue H, chroma 
saturation S, and a brightness V picture, and it enables it to treat the brightness V and the 
chroma saturation S independently. And the brightness V and the chroma saturation S are 
amended by LUT suitable for each, after that, color space inverse transformation is performed 
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and the HSV picture after amendment is changed into an RGB image. 

[0007] 

[Problem(s) to be Solved by the Invention]However, there were the following problems in the two 
above-mentioned Methods of amendment. First, in the method on which LUT is made to act in 
series, back LUT has the problem that it is certainly influenced by front LUT. For example, when 
LUT which amends brightness, and LUT which amends chroma saturation are made to act on an 
input RGB image in series, since brightness and chroma saturation cannot be operated! 
independently, when brightness is amended, chroma saturation will also change in a RGB color 
space. And saturation correction will be performed, brightness and chroma saturation will be that 
by which the too strong tone was carried out, and a final outputted image will differ from a 
desired outputted image. Therefore, when making LUT act in series, little amendment of the 
influence of LUTs for which it asks if it combines, for example, is not based on combination like 
exposure amendment and contrast correction was not able to be performed. 

[0008]In the method on which LUT is made to act in parallel, although influence of LUTs did not 
need to be taken into consideration, in order to have to carry out processing which can treat 
correction factors, such as a color space conversion, independently, the composition of the 
system became complicated and there was a problem that an operation amount also increased. 
[0009]This invention is made in order to solve SUBJECT mentioned above, and it is a thing. 

The purpose is to provide the image processing device which can realize amendment which was 
suitable for the picture by the system. 

[ 0010 ] 

[Means for Solving the Problem]In order to solve a problem mentioned above, this invention is 
characterized by that an image processing device which performs amendment about a 
predetermined attribute to color image data inputted comprises: 

A parameter output means to output the 1 st and 2nd corrected parameters for amending 
respectively about the 1 st attribute and 2nd attribute that have correlation mutually. 

A detection means to analyze said color image data inputted and to detect a relative degree of 
the 2nd attribute value to the 1st attribute value. 

A parameter computation means which computes the 3rd corrected parameter that should be 
applied to amendment of said color image data inputted based on the 1st and 2nd corrected 
parameters outputted by detection result by said detection means, and said parameter output 
means. 

A compensation means which amends said color image data inputted based on the 3rd corrected 
parameter computed by said parameter computation means. 

[ 0011 ] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described. 

1. A 1st embodiment of a 1st embodiment explains to an example the case which is one set up 
according to the color degree (relative degree of chroma saturation to brightness) of the whole 
input RGB image where it amends by LUT (parameter) using, using LUT (parameter) which 
amends two attributes, brightness and chroma saturation. 

[001 2]1 —1 . The lineblock diagram 1 of a 1st embodiment is a block diagram showing the 
composition of a 1st embodiment. So that it may illustrate this embodiment, It is constituted by 
the picture input device 101, the lightness calculation part 102, the chroma saturation calculation 
part 103, the LUT preparing part 104 for brightness amendment, the LUT preparing part 105 for 
saturation correction, the coefficient set part 106, the amendment LUT integration part 107, the 
gray-level— correction part 108, and the image output device 109. 

[0013]Each treating part is explained below. The picture input device 101 is a device for inputting 
a correction picture, for example, are digital multi valued image input devices, memories, etc., 
such as a scanner. The lightness calculation part 1 02 and the chroma saturation calculation part 
1 03 compute brightness and chroma saturation from an inputted image respectively. The LUT 
preparing part 1 04 for brightness amendment and the LUT preparing part 1 05 for saturation 
correction analyze the feature of the brightness and chroma saturation which were computed, 
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and create each LUT for amendment automatically. The coefficient set part 106 computes the 
weighting factor for unifying two LUTs, and the amendment LUT integration part 107, Two LUTs 
created by the LUT preparing part 104 for brightness amendment and the LUT preparing part 
105 for saturation correction are unified using the computed weighting factor, and one integrated 
amendment LUT is created. The gray-level-correction part 108 performs gray level correction 
using integrated amendment LUT. The image output device 109 is a device which outputs the 
picture after amendment, for example, are image output equipment, such as a printer, a memory, 
etc. 

[001 4] 1 — 2. Explain operation of a 1st embodiment, next operation of the image processing device 
which has the above-mentioned composition. Drawing 2 is a flow chart which shows operation of 
a 1 st embodiment. First, a RGB digital multi valued image is supplied from the picture input 
device 101 (S201). The picture beforehand stored in the memory may be sufficient as a picture, 
and what carried out the scanning yne of the picture from the digital copier which carries a 
scanner and an image read function may be sufficient as it. 

[0015]The processing for amending an inputted image in this embodiment can be divided roughly 
into a pre-scan and this scan. A pre-scan is processing for creating LUT for amendment 
according to the characteristic quantity of the whole picture beforehand. This scan is processing 
which performs amendment using created LUT for amendment. 

[0016]First, a pre-scan is explained in full detail. In the lightness calculation part 102 and the 
chroma saturation calculation part 103, the brightness Y and the chroma saturation C are 
computed from the RGB image data supplied from the picture input device 101 using the 
expression 3 (S202). 

[Equation 3] 

[Yi =■ minfRi, Gi, Bi) 

{Ci - max^Ri, Gi, Bi) - min(Ri, Gi, Bi) 



Here, the function maxO indicates the maximum to be for the function minin formula 0 indicates 
the minimum to be is expressed, Ri, Gi, and Bi show the pixel value of RGB of the i — th pixel, and 
Yi and Ci show the brightness of the i-th pixel, and chroma saturation, respectively. 

[001 7] Drawing 3 is a figure showing the concept of the brightness Y and the chroma saturation 
C. As shown in the expression 3 and drawing 3 , the brightness Y is shown by the minimum value 
in each pixel value of the three primary colors R, G, and B, and serves as a value which shows 
how bright the pixel is. The chroma saturation C serves as a value which is shown by the 
difference of the maximum in each pixel value of the three primary colors R, G, and B, and the 
minimum, and shows the degree of saturation of a color. That is, tone becomes few (chroma 
saturation is low), when there are few differences of the maximum and the minimum skillfully 
(chroma saturation is high), when the difference of the maximum and the minimum is large. 
[0018]Next, in the LUT preparing part 104 for brightness amendment, and the LUT preparing part 
105 for saturation correction, using the brightness Y and the chroma saturation C which were 
computed, the feature of a picture is analyzed and LUT for amendment of brightness and chroma 
saturation is created automatically (S203). As a method of creating LUT for amendment 
automatically, a method of providing as an LUT a curve which normalized a cumulative histogram, 
and known art, such as histogram equalization or dynamic range conversion, are used. It is also 
possible to input picture information, such as a photographing condition and a kind of picture, 
from the outside, and to create LUT from characteristic quantity and the above-mentioned 
external input information, including the minimum of gradation of an inputted image, the 
maximum, average value, etc; 

[0019]On the other hand, in parallel to creation of LUT for amendment, weighting-factor alpha at 
the time of unifying LUT for amendment is set up by the coefficient set part 106 using the 
expression 4 (S204). 

[Equation 4] 
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& (N: (BSSK) 

N 

flu 

RATEi-— (Ci: Sg®8», Yi: 9§SBS») 
Yi + Q 



The inside RATEi of a formula is the characteristic quantity which shows the relative degree of 
chroma saturation to the brightness in the i-th pixel (refer to drawing 3) . alpha is the average 
value of the whole picture of RATEi. If the relative degree of chroma saturation to brightness is 
high, it will become a picture more skillful in coloring, and if low, a tint will serve as few pictures 
near black and white (gray). When computing the average value of the whole picture, RATEi is 
computed about all the pixels of an object-of-amendment picture, the total is stored in a 
memory and alpha is computed. Therefore, it is connected to the memory which is not illustrated 
with a bi-directional bus, and the LUT preparing part 104 for brightness amendment, the LUT 
preparing part 105 for saturation correction, and the coefficient set part 106 which are shown in 
drawing 1 are delivering and receiving data required for LUT creation. 

[0020]At this embodiment, integrated amendment LUT suitable for a picture is created by using 
the characteristic quantity alpha which shows a relative degree of chroma saturation to 
brightness as a weighting factor when unifying two LUTs (S205). That is, in the LUT integration 
part 107, one integrated amendment LUT is created using the expression 5 using weighting- 
factor alpha which set up two LUTs for amendment created by the LUT preparing part 104 for 
brightness amendment, and the LUT preparing part 1 05 for saturation correction by the 
coefficient set part 106. 

[Equation 5] 

YC_ LUT(x) - (l - a) * Y_ LUT(x) + a • C_ LUT(x) 

(SU 

r Y_LUT(x) : BiSSi IBS LUT 
c_lut(x) : mmmmLUT 
" , YC_LUT(x) : &64&E LUT 
a: ££»&& 

Here, drawing 4 is a figure showing the concept of LUT integration. Weighting-factor alpha will 
become near LUT for saturation correction, when close (the relative degree of chroma saturation 
to brightness is high) to 1, and as for integrated amendment LUT, weighting-factor alpha will 
become near LUT for brightness amendment, when close (the relative degree of chroma 
saturation to brightness is low) to 0. 

[0G21]NexL this scan is explained. In the gray-level-correction part 108, amendment of an input 
RGB image supplied from the picture input device 101 is performed using integrated amendment 
LUT created by the amendment LUT integration part 107 (S206). And in the image output device 
109, a picture amended in the gray-level-correction part 108 is outputted (SI 07). 

[0022]Thus, it evaluates whether a relative degree [ how much as opposed to brightness in the 
whole inputted image ] of chroma saturation is high, LUT integration is performed by making it 
into a weighting factor, and one integrated amendment LUT is used to all the pixels. Thereby, 
amendment of brightness and chroma saturation according to a relative degree of chroma 
saturation to brightness of the whole inputted image can be performed. Since it is not necessary 
to carry out the color space conversion of the RGB image to a HSV picture, amendment 
according to the feature of a picture can be performed by a comparatively simple system 
configuration. 

[0023]2. Describe a 2nd embodiment, next a 2nd embodiment A 2nd embodiment is an example 
which performs amendment for every pixel. Namely, weighting-factor alpha of LUT integration is 
set up for every pixel, and it amends by unifying brightness and LUT for saturation correction 
which are created beforehand. Therefore, processing (pre-scan) which evaluates a relative 
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degree of chroma saturation to brightness of the whole picture like a 1st embodiment is not 
performed. 

r0024l Drawing 5 is a block diagram showing composition of a 2nd embodiment. Identical codes 
are attached about the same treating part as a 1st embodiment, and explanation is omitted. 
According to a 2nd embodiment, brightness and LUT for saturation correction are beforehand 
memorized by the memory 1 10. 

[0025]Although the rate RATEi of a saturation component of each pixel is computed like a 1st 
embodiment in the coefficient set part 106, average value of the whole picture is not computed 
but sets RATEi to weighting-factor alphai of the pixel. 

[0026]The gray-level-correction part 108 performs amendment directly to an inputted image 
supplied from the picture input device 101. That is, the expression 6 amends using brightness 
and LUT for saturation correction which are memorized beforehand in weighting-factor alphai 
(weighting factor of the i — th pixel) and the memory 110 which were set up by the coefficient set 
part 106. 

[Equation 6] 

yi - (1 - oi) • Y_ LUT(xi) + ai • C_ LUT(xi) 

®U 

'Y_LUT(x): q§jg*SIEIB LUT 
CJLUT(x) : B&WEm LUT 

- yi: i SSOiSSlgffi xi CDSHESSJH 

ai : RATEi - „, C * 

v Yi + a 

(Ci: Yi: ESSEE#) 

[0027]Thus, according to a 2nd embodiment, since amendment is performed for every pixel, a 
compensation process can be performed, without there being no necessity of creating integrated 
amendment LUT, and being able to perform reduction of memories, and pre-scanning. 

[0028]3. This invention is not limited to an embodiment which is a modification and which was 
mentioned already, and various kinds of following modification is possible for it. 

[0029](1 ) Accordingto a 1st embodiment, although the amendment LUT integration part 107 
unified two LUTs using the expression 5, the expression 7 shown below may be used for it. 
Drawing 6 is a figure showing a concept of LUT integration of having used the expression 7. 
Similarly a 2nd embodiment can also use the expression 7 instead of the expression 6. In this 
case, x is made alphai for the inside alpha of the expression 7 with xi. 

[Equation 7] 

YCL LUT(x) - a • C_ LUT((l - a)* Y_ LUT(x)) 

{IU 

Y_LUT(x) : SaSSSIBl LUT 
C_LUT(x) : y&mmEfS LUT 

- YC_LUT(x): J&aHIE LUT 

a: 

[0030](2) In an embodiment, although explained using an RGB image, it is also possible for it not 
to be limited to this, for example, to use other color space pictures, such as a YMC picture. 
Brightness and not only chroma saturation but, for example like contrast and exposure, if an 
attribute to amend is an attribute which has correlation mutually, it is feasible similarly. 

[0031 ](3) Although amended by unifying LUT in an embodiment, even if it uses a formula of 
linearity instead of LUT, it is feasible similarly. 

[00323(4) Although brightness and LUT for saturation correction used what was created 
beforehand in a 2nd embodiment, it may enable it to choose LUT to be used from two or more 
LUTs arbitrarily according to a kind of picture, etc. 

[0033] 
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[Effect of the Invention]As explained above, according to this invention, it becomes possible to 
provide the image processing device which can realize amendment which was suitable for the 
picture by the comparatively simple system. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing li lt is a block diagram showing the composition of a 1st embodiment. 

[Drawing 2] It is a flow chart which shows operation of a 1 st embodiment. 

[Drawing 3] It is a figure showing the concept of the brightness Y and the chroma saturation C. 

[Drawing 4] It is a figure showing the concept of LUT integration. 

[Drawing 5] It is a block diagram showing the composition of a 2nd embodiment. 

[Drawing 6] It is a figure showing the concept of LUT integration using the expression 7. 

[Drawing 7] It is a block diagram showing the composition in the case of making LUT act in series. 

[Drawing 8] lt is a block diagram showing the composition in the case of making LUT act in 

parallel. 

[Description of Notations] 

101 .... A picture input device, 102 .... A lightness calculation part, 103 .... Chroma saturation 
calculation part, 104 .... The LUT preparing part for brightness amendment, 105 .... The LUT 
preparing part for saturation correction (parameter output means), 1 06 [ .... An image output 
device, 110/ .... Memory ] .... A coefficient set part (detection means), 107 .... An amendment 
LUT integration part (parameter computation means), 1 08 .... A story gray-level-correction part 
(compensation means), 109 



[Translation done.] 
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[Drawing 7] 





YC_LUT(x) 




Y_LUT(x)' : ffiffiSIHfflLUT 
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[Drawing 5] 
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A — * iB^gC J: o T Hi* $ft 6 SB 1 &T/SB 2 <7)«IE 
^9^-^t=*^V'TWEA*SfL4^ 7-I®f-^ 
coffiE £ SB 3 OME; ^ A - ;? £ SrttJ-T ^ 

Mlfiv n-7^-? MM-^mz i o T#ffi § ft£SB 3 «9*iIE 
>^y* — 9££krS\-*X ms£XjT£tiZ>fi y— M®?— 9 
iWE^hWE^b £SUW*£ fc &ffl&Lb't&Wi® 

srasi®. 

in&&3 ) mi^^y yc-smn^mt. m 1 *>*e 

comiE; <5 a - * em&ttinmiz x 

^X%titi&&3cx>mJE^y*-?Z%&-fhZb*'¥f 

Wib-th mzm 1 1 3t« 2 ib m<om&&m$iW;. 
[ft*3S4 1 mw*yx-?m%3-m±. m 1 <d*e 

7n* 5A -A E rn 2 co«E7^A-A^fiAWt3lt*fc:<k 
yX'fthfihW.3<rtffitny 9-9*%)&-thZ t £W 
Si:-r-&fB^si ^c{i2CfB80B«*!Ui§t®. 
Cf*£Jf5] ffiiB^A-^aj^Rti, *«45<OSB 
1 Rt^SB 2 cotiJE^y* -9 £ tUJj L , 

sRBiaj^aii, sjwhcsb 1 cogtemizm-zm 2 <x> 

'£«® u 

i oTai* $ft 



h wm&om 1 msm 2 vwej ^yy-9 t*r*v ->t® 
®e^l?KA* ^fihiiy -W®?- 9 
'<.%m3comEJ'!y*-?£miiL. 
mriB«E#g(i, mi^y*~?mn^mz£-ox&ii!, 
Zixtzwm&com 3 comiE^y* - 9 \z~m-i \ ^TmriBA 
-h $ fth ii y -mm?-? C bZft 

s b i^rv->L4v ^-ttU)Hz§mx>w&mmm 

s. 

[&mcrmmt£WLm\ 

[0001] 

u&Rcomi- ztm-ftmi zn&mx. m&commz m 
ixmE*ftoW93m&m£M-r&. 

[0002] 

m&n&ffil m^X*). y'>'?/UW®coWJ£ioXTSm 
m&MjE-r&mfb LX: LUT (Look Up Table) b 

mxtiz>mm$m?-xji'£m^xmjE£'{T o&mva 
t>n t^s. zcomcotmx-ii. m$; j t<nm&commt,z 
Xyx?fr^A?xft<nmm&mzmtcoL\jTZsm 
LTrfc^ AjlWmzWJEir£'m%tfr£l / zZCOWmzi& 
L^LUTS-^UTHfifL^'3, *4^iiA X>W&<V 
LX esfifi<u; L U tT^ff 

Xh« *A 1^®, 9jy- 

><y yxmcom* S . 

[000 3] bXhXX aSt^LUTSrffl^TffiESrfi 
y%r£^ mmzLur zifmzit&mtb. m'ttzxv 
T£{tmZ-±&%r&C0ZM r )tf1$rZ-t>tlZ>. 07(i, L 
unwi 3 ■£ S L/cTo-y^(a 

TJ)^>. TiOWlTii, 2a^^«ELUTSrfflV'»TA* 
R G t 3 > h 7 X h«E^ rfr d . 

[0004] LUT£aaUcE«-r£*fr&Wr LUTS 
I'mxuTizms-thxbtfxzh, mxixnmmco 

LUT tf$>yfzm&tz^ liELUTl-LUTnSf 1 
(x) — f n (x) b&f t-thb. Ztlt> niOLU 
TSr^LTtS^-lfELUTf t ( x ) 1 X'£M 

T&Zbifi -CS4. 

[ffcl J 

ft(x)-fii( -f2(fK*))) 

^4Jx(iA*®liffl^, nliLUTSS^UO 

h. 

[0005] 07T*«i, 2oc0LUTSrfflV’»TV'>^,<0 
T\ ^TtMiMLUTSrf 1 (x) . yybyXYWS. 
fflLUTSf 2 (X) b^Tht. g^liEiLUTft 
(x) (iS^2coJ;dtc:^S. 

[Sc2 ] 

ft(x)-f2(fl(x)) 

ZCOXoLZ^ LUT£&£-f&T.hT\ LUTiO^T^ 
[0 006] i/c. 08<i. 
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( 3 ) 



G edit'd:, 2 

®«<7)ffiIE L U T A* R G B W&COWmmiE b 

mstmEZftd. zcr^&x-u. 

t'comm£> 6 miEmmz ztizrfi&AL Lxmmx-^ 

ZbtfX'%. &WEWmi±& * izm L/L'LU T S#B $ 
•£&. **>fctf>{C, ft. A^UcRGBlM, feffl 
H-mms ■ guevB*fcfeSIBBB»£fif^, BJJKVt 
s s x. b x ? iz-t h . tLxBmvtmm 

S£&*lzmLfzLUTTffi]El. 
m £ fr t miiEflW) HSVIMRGB ■«£»$- 4 . 
[0007] 

Lab* t ***£>, WSE<0 
2o<oSBE*ftt:i4iaT«J: if, 

l u t zitmzftmz-e&jj&Tii. &%co l u tub 

OLUT COBBS § b v ^ ra® fr'£> 4 . 

(f. AAjRGBB^CBJjgSMjE-fSLUTt^jgSa 
iE-r* RGBMra 

T««*i:»KS»*LTaMW-* £ fc tfT# fcvvfc 
*, BHJKS ffilE L 03Uft.LT Lf 3 . * L 
T, Zbb^K). ffc»W*aj* 

Bmti, *nm ■ m&tbizmtmztitzbcvt**) . m 
mcotatimmbam^^r tt 3 . lutsk 

m fcft*JBS-fr4*^, LUTR±<OB*<O^V4i»-& 
*>-£, Miif*3fc«Ei:3>'h5^M*IE«J:d*a* 
■£*>■£*= J: >5rM-f 4 *#IE£*t? 

[0 0 08] ifc, LUTS £ -£4 Tf&T' 
(i, LUTIl±oi£S£#iif-4^fi&vW, 

if <OHCQI*sai*fc:»i 4 J: 3 SrJfUIS L3r(t 
*tf«r G3: V vfc*> , yXfAOMA'lit &■ 0 Star* 

[0009] *»0J(i, Jh& LfcBIH£J*&-*-4fcftfc: 
fcSiifcicOTfcD, JfclB^J&fcS^'r.fcCJ^TB 
mzm tfzmiEtfmix-z 4 B^a^fisjsfft-f 4 z 

[0010] 

[aWSIHfc*-4fctf><D^»] ±JfiLstRBBS»ift-r4 
£#>{=**»«, xjizti&tiy-mmr-fizMLx 
mmcr>mmzffl-t suiEStt^ii«®asauciiv^T , 

SV HcffiPS^-f 4 m 1 cOJRtt b m 2 *>*ttKo<r*T# 
* TOE s«rf *:*>*>» 1 &ZSSS 2 <0*#3E' tyX-X^tU 
Jj-t&^yJ-fttitl^&b. BulSAfl$fl4#7-B 

«t- * s^w txm i comimizitt&m 2 nmam 

tisstajissfcTiBa^^^-^aj^stAoTaj*- 
£fi4 m 1 & VSB 2 cOfiUE;-^ - f £*-?«, firlEA 
j]Zfu>t7-wmr-7coffiiEizmm-r^m3nm 

mg/i 

y*-9 BJC^atC J: o T^ifc Slutm 3 <0« iE^'f 5 A 
— ^ (cilrf v 'T milEAfj $ ix 4 X? 7-Itf- f £ f#IE 



•f^aiE^gi: SUfST 4 <1 b £#®£-f * . 
[0011] 

WT. *HS|coa®g«{;ooT 

SWW4. 
i . m i nit®© 

^liiiltll 91*feitfSMfco2o<oJ RttSffil 
f SLUT (^y*-?) SffldT, AfjRGBB<&£ 

V 1 *) tGlEtTlS®$ilA;locoLUT U*y*-?) ffl 
V'TWEStf’5«^’S0«cWBB'^4. 

[0012] 1-1. mi 

a ni, §ii niffeBfficoiSfigs^ l*7'o - y ^src* 
4. 0^f“ 4 f ^ (c , B^A^l^Bl 0 
i , 0Jijg«d3gG 102 , rnmn-tasK 103 , mmmiEm 
LUTft^l 04, »*WEfflLUTffjR»l 0 5, 
10 6, ffiZELUT^SJ 107, ^IfgMlE 
SP10 8, feil/B^aiTl^Bl 0 9CJ:ot«^ 
TOS. 

[ 0013 ] WT^mmz-z>^xim-th . b«a* 
iiiom, m$JEmm*Ajj-?&fzthnmmx-h 

a s u mx-fo h . *m %& igp i o 2 i3 j: mmn&u, 1 

0 3IL #^A*Bffe^GBJJgfcJ:t/^JKS®aif-4. 
BJJSfflIEffl L U Tfmgp 1 0 4 i t/maiEffl L U T 
fWSil 0 5ti, *aiSiufeBBJKiJJ:l«»*<OS«S» 
5fLT, e«j6<KC#^c0fflIEfflLUTS^-fS.. ^iSc 
S5fe*l 0 6tt, 2-OtfOLUTS^f-S.7t40cO*^ 
iScSftiHL, aiELUT^gPl 0 7(1, 

*«jftsfflvvt, ^JKaiEfflLUT^gBl 0 4fcJ:V' 

JMffliEffl L U T^gp 10 5 T-^BK $ iXtz 2 OcO L U 
TrlgLt , loco^«IELUTS#^f-S». Pgfffl 
SiEgP 1 0 8(i, tt^«ELUTSfflV'T»WiliESS6 
1W4. B&EfcfJ§SB 1 0 9(1, flDE«<0W«Saj*r 
sgttibot. «iam;y^»<ow«a]*«HH». 

[0014] 1-2. mi HSfe^®c 0 »|^ 
mz , JJE«as#r4H«*ra®ieolM^fc:ov»TK 

02(i, mi^#m®c0fij^S^f-7o-^-r 
-h-c*4. StfJ(C, BfllAfj^Bl 0 l^GRGBf 

i??rt&mwaa t m6ztii> is2od. b«u, > 

SlIKWIStt^iiTV^WR-CiV^L, X=3f-vA^B 
0 fitgsii® Lfzy'iSftmimfr GBffiSX 

[0015] 3|s*M9gBfc:i3V^-CA*M«SMjE-r4/£ 
a6co$aa(i, =Hmb ^^56(GAS'JT'^ 4 * ?it5£(i, 
^ »B«^*<0Wa»tiB LArffliEffl L U T S^f 4 
tttOMT'ftS. *7g^(i, #«$lx^ffliEfflLUT 
Sfflt>TajES«fM-4«raT*4. 

[0016] i-f , BJJKMltii 

gp 1 0 2 & i J/fMStbgP 1 0 3 T'(i , B® A*sa 1 
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0 ?fc£3£ffl 

( S 2 0 2 ) . 

m 3 1 

JYi — min(Ri, Gi, Bi) 

jci - max(Ri, Gi, Bi) - min(Ri,Gi, Bi) 



ZZX\ ^mi n () (2J5'Hfi2r7jXf Rlifc?: , max 
( ) Ri, G i , Bilii 

#@<7>B^69RG Yi, C ili, i 

#lOHK)^r, LXV'&. 

[0017] 03(2, WmY&£VMg.Ccr>Wt&Ztr:L 
7c 0T*i. jgc£3232?/|33(C:^-t2 3(::, 0JJSY 
(2, HJSfeR, G, 

7l, 

jkc* 2, HMfeR, g, Bco^mmm^^sckmtm: 

N 

2 RATE 



(2, W&)' (m&(2Bt>) (c&&. 

[0018] ifclC, BJJ£MlEJ3LUT#j£gi5 1 0 4232 

z/r^mmiEm l u Tffr£3& i o 5 xii , gttj $ futgi* 

Y232t/&&C£fflVvX, U gftW 

IC0JJS23 2 6»«<0SflEffl L U T iWfcth ( S 2 0 
3) . e»«(cHijEfflLUT^*(«-6*ffi4: UX(2, 
mm tXl ^AfcjEaMfc Lfcft** LUT 2 LTtttt 
h21/7Afa-fL 

27c, 

Wt&cr>W$Xj:£X>mi&ffi®LZftm-bKftL, XXWM 

commx>m'm. mxm. vxm&nmmmtiEiM 

Xtlfimfr b L U T Sr ztt WCJ> -6 , 

[0019] — J}, «!EMLUT<0fft£2MfTLX, ffi 
3&1££S51 0 6X12, mEf8LUT£ffi-£i-zmcDSX 
®ta £&:£4 fcfflWCRjr*-*, ( S 2 0 4 ) . 

[»4] 

(N: BBSS) 



RATEi-- 



Yi + Q 



(Ci: SfcffifS#, Yi: 



^RATE i (2, i * 

»*0«JWW:*-&V'*SrrW«*T*)6 (113# 

03) . it, a(2RATE i OB(&£#OT%iiX'£> 

& . , 2 0 

^ 0 2^9, ffii'2, t&Wetf>l«fir < fiH 

(^w ) mm±ikx>¥&>mznai 

xzm-s. mjEMMmm^mmcz^^xRATE a- 
JWJUSH-^tUWfittL. a^Jtai-ri. **>*: 
A, II 1 , HJMEEJl L UT^figgB 10 4, 

MJEJBLUTffrfcgffl 0 52i2t/fl«dft£»l 0 6(2, 
H^LfrvvX* U(c)K:fr[V^Xl$iB£7l, LUTM 

[ 0020 ] ^Hit^®-et2, 
6Wr*-^V^5H-1«S»a £ 2o«LUT^fS 2 
LXJBV>S<I2X', 

lELUTSrfWtl. ( S 2 0 5 ) . LUTl 

£»1 0 7X12, ^*tiEJlLUTffr£gpl 0 42321/ 
lEffi L U T#j£gfl 1 0 5 X'#(£ L 2c 2 o<7>*iIE» 
LUTSr, fliftft£ttl 0 6Tf^L7c**i$l£aS:ffl 

Wt, ^5£M^vX lOC0^^SIELUT£fm-r 
■f> . 

[SS5] 



YC_ LUT(x) - (1 - a) ■ Y_ LUIXx) + a • C_ LUT(x) 
fflU 

'YJLUT(x) : WSMIEja LUT 
c_lut(x) : fzmmiEmujT 

1 YC_LUT(x): 8£o?®IE LUT 
^a: B^^SSt 

ZZX\ 114(2, L U Ti|^X)«± 2 ^ L 7c 0X'* £ , 
ftoMiELUTI2, («ft(Cj«- 

i^JBwWSWFSrJB'd'V^jWBV^) li^(2fM«IEffl L U 
T(cj£^i><7>23:9, **fflBca#0£iaV' (0J«(Cit 

«^2W*HCEfflL 

UTKi 

[ 0021 ] ^x wtm-tz . mmwM 

1 0 8X12, MZELUT^gtfl 07tfW«#lfc||^ 
MiELUT^fflv^x, m^x-nmm.1 01 ipbmtrzti 
&XJlRGBW9k<?MlE*mfi-i> (S2 06) . *L 
x, mmtax^si o 9 x 12 , (eis«:espi ost-mie 

£7i7cBffi£ffi7J-f & ( S 1 0 7 ) . 

[0022] <1 A2 3 (e, A:fcB«^t^fc'AiiJJP3i« 

hX-LUT^-^frO, £Mmiz 
MLX looa^ELUTtfflV'6. C2UC2 0, A 

t: 0 Uj^ 23 2 l/^co^IE ^ I t 3 X 2 A^'X' , 27c, R 

gbb^^ h s vwmz&gmz&-t 
A, itKMfS^^7,AA(«^X'Bffi«1tia(Cjet7:i# 




(5) 
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lEeftdZ 

[ 0023 ] 2 . 

mz. m 2 mtmmtz-o^xmw-tz. m2mmmm 
a. iwmmzmE£mifi-&MT$>&. l 

UTS^S^«ta ^£>#(££*1 

x v '«. wm& * mmmEm l u t two? txmiE z n 

a. *<*>£*>, m i mtmmvz o izm^^mm^z 

£) UtfrfcfcV'. 

[oo 24 ] 05 tt. m 2 /o 
SriL JBlIOI^tHaWWBaaiCo 
i vn± ehbt* $• ft likbj & %n-t i. m 2 mmmmv 
a. HJlJ&is 4 JKIflEffl LUTIi^t'J 1 1 



EttSfLO'*. 

[0025] 4fc, BBKJgff 1 0 6TI4. 9£ 1 mtm 
mmffiiz&mmcommfcfttom^r rate i £jmj-*- 4 
a*. ®®£frco¥^ffiti3r a-tf-r . rate i **<ob 
mnmwma it-tt. 

[0026] PgWffilEgfl 1 0 8(4. B«X*il*-l 0 1 

-t&*> 

h, eaasum i o 6 -cRsgs*.fc*»flak« in# 
^mmcnmMm.) &xxf**v 1 1 ocwebs 

ifc£6 

£4 •JttjEfcfra. 

[R6 3 



yi - (1 - oti) • Y_ LUT(xi) + ai C_ LUT(xi) 



®U 

^ Y_LUT(x): eSSffilEffl LUT 
c_lut(x) : &mmim lut 

"* yi: i H El <7510^(1 xi CDfUESSm 

ai: RATEi=-^— 

^ Yi + Ci 



[ 0027 ] z<DXoizm2 mmmTii. h*«eci* 

lEZmirr-t&tztb. tt&HIE LUT £ 

<. **y*>Bij»a*cs, ttz. 

g t a*trs & . 

[00 28] 3 . 35£ffil 

=5:iL LKmffiBBlzm^ $ti& LeOTti 

* < . am .t a . 

[0029] (1)^1 HSBB1CCJ4, MELUTS&& 
»1 0 7(4. IK5$:fflUt20«LUT^Uc 

Kiz^-tma 7zm^xi>£^\ men. mm* 
ffli^Lu Ltzm^Jb h * H*t» m 
2 m^6^boczm^7^m^xt 

#''"TibT'£> & , <I<7):*ir£-. iSCi£7 4ia £r a i k . x£x 

i k-ts. 

[»7] 

YC_ LUT(x) - a ■ C_ LUT((l - a)- Y_ LUT(x)) 
iU 

Y_LUT(x) : LUT 

C_LUT(x) : SSSSlIEfS LUT 
^ YC_LUT(x): i9E6«IE LUT 
ji : S^iSSf 

[ 0030 ] ( 2 ) mmmx-it. rg bb«£jhwc 
WRLtzifi. £*U=KS£3*v^ M-itfYMCil^t' 

xmmtzmb-r. m tun yh? 
Ah&J:ZSm3cCDJ:3lz, S^Kffiia£frr4BflE'C& 
ix(f |!0«£5IS^r«rC'£> & . 

[003 1] ( 3 ) S0|0g»-«4. LUTS^tS G 



(Ci: SZmj&ft. Yi: 

k(^4 LUTTt4$r<i«B0)3££B 

V 'T t H*t=5SMP»Jlifi-C* h . 

[0032] ( 4 ) S$2lSifiBJirC(4. njJKfc 4lfl$K 
HiEffl L U TttWmfcSftfc 6 <0* ffli^fca*. fflV^-6 
L U T Sr B t,Z 4 r» T ItlfccO L U T a» 6. fi 

awTSiiatcLT t <tv\ 

[0033] 

IftWcotym] UJLhMBJt^J: 'lie. *fffili(c4*tff. 
JtRWfB-BSrS^-r Afc i otBRCS L*«Ea9®K 

[0ffi^©#£rtra] 

[01] * 1 H»g«0«^TL*/D -y /'Ult'J) 

4 « 

[02] m i hT- 
S>4 « 

[03] BJ]Jg Y & <£ tXfMC ^ L 7t 0TS> 

4„ 

[04] LUm-^c7)®tt:^^L^0T'S>-l.„ 

[05] ^2 lafigJBk^BURSrS? /o -y ^ 0T* 

4 . 

[06] iS5t7SrffiV^LUT^O«^5r^L^0 

•C'&4. 

[07] LUT^m'Uz^m^^m^com^yrsL 
tc7' n •y^0T-S>4. 

[08] LUT2r#^JEC^ffi$it41*^-0«BSt;^iKL 
7 n y ^ 0TJ) 4 . 

[4W<0»W3 

1 0 1 BdATi^E. 1 0 2 BJJgmttiSB- 1 0 




3 104 msmmmLUT^ 

105 (s'iyj-ftij 

, 1 0 6 «gcf£5£a3 («ffi¥S) , 10 7 



[01 ] 




[ 02 ] 




5201 

5202 
S204 



5206 

5207 



( 6 ) 
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ffliELUT^SP ,108 

pgpifis«iE® («e¥«) , 109 

I. 1 1 0 



xmx 

7mm 




[03] 




i CSCDSMKV (Ri,Gi,Bi) 



t>7-mn -CS = KSffi# 



RATE! 



Ci 

a + Yi 



i/wu E» = Yi = mauzx 



[07] 




ttfttKE 

LUT 














( 8 ) 
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[06] 




(51)Int. Cl . 6 mm*? FI 

G 0 9 G 5/36 52 0 G0 6F 15/68 3 1 0A 

H 0 4 N 1/407 H 0 4 N 1/40 1 0 1 E 

1/46 1/46 Z 






